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which contains as many milligrammes as a ton contains ounces. Thus an English or long ton of 2,240 Ibs. (used in England and Australia) contains 32,666 Troy ounces, so that the corresponding assay-ton must weigh 32,666' mg. or 32-666 grammes. If the weight of the resulting bead of gold (or silver) from an assay-ton of ore is 1-5 milligrammes, then the ore contains. 1-5 ozs. of gold per statute ton. If the value per short ton of 2,000 Ibs. (used in North America and Africa) is required, the weight of the assay-ton is 29-166 grammes, since there are 29,166 Troy ounces in 2,000 Ibs. avoirdupois. If grain weights are preferred, the weight of the assay-ton may conveniently be taken as 326-66 grains (or 291-66 grains for the short ton) ; the weight of the resulting bead of gold in hundredths of a grain then gives the value-of the ore in ounces per ton. Sets of weights ranging from | A.T. (assay-ton) to 4 A.T. can be bought, or they can be made up from an ordinary box of decimal weights. In the following pages this system is used, one A.T. being equal to 32-666 grammes.
If grammes or grains are used as units, tables are necessary to convert the results obtained by the balance into ounces per ton. The amount of the unit used in weighing should not be lost sight of in the course of conversion. Thus if 50 grammes of ore are taken, and the resulting gold weighs 1-75 milligrammes, the unit of weight being 0-05 milligramme, the balance error corresponds to nearly 8 grains per ton, and the report should be 1 oz. 3 dwts. per ton, not 1 oz. 2 dwts. 20-8 grains as would probably be given in a table.
The weight of ore taken for assay varies according to circumstances. One A.T. is a suitable quantity if the amount of gold is not less than 0-5 oz. per ton, and the balance for the final weighings is sensitive to 0-02 milligramme or less. With poor residues, 2, 4, or even 12 A.T. may be taken,, and with very rich ores -| A.T. may suffice. If more than 3 A.T. of ore are" taken, the charge is divided between two or more pots, and the resulting lead buttons scorified down and cupelled together.
The charge is made up of litharge, charcoal, and suitable fluxes, together with metallic iron. Litharge or red lead1 is added in the proportion usually of one and a-half or two parts to two of ore. The amount of lead reduced should be from 25 to 30 grammes per A.T. of ore.
The amount of the charcoal added varies with the reducing power (percentage of ash, etc.) of the particular sample which is employed, as well as with the degree of oxidation of the ore. If too little charcoal is used, the amount of reduced lead will be too small, and if too much charcoal is added, the charge remains pasty and emits bubbles of combustible gas (CO). Generally from 1 to 1-| grammes per A.T. of ore are enough, but in some highly basic oxidised "or roasted pyritic ores as much as 3 grammes of charcoal powder are required for 1 A.T. of ore, as the oxides must always be completely reduced to the lowest state of oxidation (e.g., FeO) compatible with keeping them in the slag. This point is attained when nearly all the litharge (about 90 per cent.) is reduced to lead. Otherwise some of the gold is oxidised
1 It is sometimes asserted that litharge (PbO) is less suitable than red lead (Pb304). The latter requires more charcoal to reduce it, and, according to Ricketts and Miller of Columbia University, it is objectionable on the grounds that it oxidises silver. (Notes on Assaying, by Ricketts and Miller, p. 39, New York, 1897.) This drawback, however, appears to be shared by litharge. In some comparative experiments made by the author there was no difference in results, so that it would seem that either litharge or red lead can be used with equal advantage. The amounts of silver and gold, if any, in the litharge must be determined by a separate experiment. Bed lead contains more oxygen than litharge.alt with, the time taken isofaten,
